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A display has a modulator, preferably a liquid- 
crystal cell, adapted to modulate activating UV 
light (23, 25) input from the rear of the cell on to 
phosphor-type output elements (7) at the viewer 
side of the cell, and a pre-collimating device (11) 
such as a prismatic sheet for partially collimating 
the input light before it reaches the cell, in order 
to improve the contrast of the liquid-crystal 
modulator. In the invention a further collimator is 
included in the form of a dielectric stack filter (9) 
between the cell (1) and the output elements (7). 
This filter is tuned to block the essentially 
monochromatic input light (25a) emerging from 
the cell at angles greater than a predetermined 
angle to the normal to the cell, and also acts to 
block the passage of light at visible wavelengths. 
This ensures a good light throughput while 
eliminating the most harmful (i.e. contrast- 
degrading) off-axis rays. 




11 - 



mi/ 



2.5" 



11 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2001516066T&F=0 



2006/02/22 



THIS PAGE BLANK (uspto) 



(19)B*H#fFJr(JP) 



02)^ 



m 2 001-516066 

(P 2 0 0 1 - 5 1 6 0 6 6 A) 
(43) B ¥f£l 25 B (2001 . 9. 25) 



(51) Int. CI. 7 
GO 2F 
GO 2 B 

GO 9 F 



1/1335 
5/23 
5/28 
9/00 



3 1 3 ; 
3 2 4 



F I 
G 0 2F 
GO 2B 

G 0 9 F 



1/1335 

5/23 

5/28 

9/00 3 1 3 
3 2 4 



2H048 
2H091 
5C094 
5G435 



t£2 4H) 



(21) {B£5 
(86)(22)fcBglB 

(85) SIR»aB 

(86) Bf 

(87) Hl^^ 
(87)SIRfi§iB 



(32) ffi5fcB .. ... 

(33) ffi£$E£31H 



4fM2000-510058 (P2000-510058) 
^10^8^ liB (1998. 8. 11) 
^12^2^143(2000.2.14) 
PCT/CB98/02413 ' ' i: 
W099/09452 

¥i^ll^2^25B(1999.2.25) 
9717394. 2 

3WfW5B(1997.8.15) 



(7DIBBA -f^UxS 

14 . 0 - X-fy • J.*y 77->*'n-, 
y jL^c-f ~>3> - 7 > K • !) -9— ? - 

(72) ^-f U — . ■TVK'Jif 

— ;i/ -4-0 •■ jc;i/ ' 5?i-f 7)V— 5 >f • 
- 65 

(74) -reiA #m± ;iip Sffi 



(54) Sf«#X^>y i'7^;^S:#t57 , ^X7'W 

(57) smi 

( 7 ) KAA UfcgttfcUV3£ (2 3, 2 5) *£36tT 

t^yuXAJ^hft^y^'j^-h^Hx (i 
**iH-s5V x7*w. *sw»Ttt» (i) tffi 

(7) C5lWJrf|«^X5 r 5'^7^f;^ (§) <o^ 
SffifcHSt±#-aoA*^ (2 5 a) £Eifc-r3«fc5fc: 




13 



■111!/ 



-ti- 



er 



3-u 



Fig. 4 



(2) 



&&2 0 0 1-516066 



(i i) «tt^xrwif*,t,.aw) 
-e, mm* *> ****** k o3t©»*Bit^* * * n^«*s i 

CSt^ 3 ] (9) < ^ 



tat*®9] m*w^ saw****"* h^^^-fev b^fe^-r 
mim. i o i maw*. ?*b?^ - T ^ 

1 1 ir^f^yWo 



(3) 2001-516066 

: IW*^ 1 6 ] TJUSHtfttf^ mM±&&-?& >>> 3 8 0 nm^M 0 
5 nm*f©»fim*ll«S7H 1 5 ©ivf ttfr-EfcSB«©7V ^^1/ 

-To 



(4) 



tt«2 0 0 1-516066 



[0 0 0 1 ] 

^xVw (FLLCD). BOW*. #M.«GB-A--2 1 5 4 3 5 5 ( 
R i cohtt) ««'l«*ftWt»H4?«^ «*** 

***. -to * 9 #r< ft*- uv*»»i 'J > -f 3 

[0 0 0 23 

^>***W***W*- WO 9 5/ 2 f 9 2 0 (C r o s s la ,, 

„d»»s^. £wm-S">b*^ **** 

*m»° 1 1 11 9 < >r*y * y *s * * > b l c d E*B*a ^* **. 

[0 0 0 4] 



(5) mk2 0 0 1 - 5 1 6 0 6 6 

*©J:O^FCT«ftlB«No. PCT/GB 9 8/0 1 2 0 3 KEi*nt 
[0 0 0 5] 

SfePLLCDfe^^Tft*)^©^**- 3MOBr i ghtness En 
han cement Fi lmftW^A (^©J: ? ft? -f 2 O© 

-eiifcix tew 

[0 0 0 6] 
[0 0 0 7] 



(g) ^2 0 0 1 - 5 1 6 0 6 6 



7 , I" , * ********** V < ' "* a " 
tt *Wf«*)»»«*M«* M ' #»mmNo. PCT/GB9 8/ 
0 1 2 0 3 KtE«SftT^ffli«^*R^^*- i * n?t *° 



(7) 0 0 1 - 5 1 6 0 6 6 



[0 0 1 01 

[0 Oil] 
[0 0 1 2 I 

US-A-4 8 3 0 4 6 9^tfUS-A r 4 8 2 2 

1 4 4 (fiPh ii i p st) isswsnw.*,. £n^*7-w©sfjg 

tO 0 131 

US 4 8 3 0 4 6 9*J:tM 8 2 2 1 4 4^<«#tu^TM^W 

? ^©«^^^^-ctt»i;&-nw*^ 7<mmm(o-7 4*9v 



™42 0 0 1-5 16066 

Co) 



100151 ^ -7- L-ftt sffEBaftsroattft* 0 * 

^r*.i, nl i am. .-V.'v.'' /'-I- /.7 i-f W""'- 11 '" 



(9) n& 2 0 0 1 - 5 1 6 0 6 6 

[0 0 17] 

X>»$tl, &fc^tzmi&'Pt£<tl&o mtlGB 2.2 9 1 7 3 4 (S 

UmMB 8 0-4 0 5 nmW0«tU 7 * J: 0 *>«*»^« 

'4K mtil 0nmC* 7 b^-7^-r^o » 3 6 5 nm©7>7'Mt 
*>yht7li3 7 5 nnKDflM^^o 4 0 5 nmzK^fcJiBr^fc 

[0 0 18] 

^#X^U— >lz£-?x£i£Ztitzm& rtf-^fr^j ctl^S. M©*§^\ 

t: ^ -fe /Mi. j^R £ titz M'ft list itm^^^^Mi- & £ £ 9 . 
[0 0 19] 



(10) ^2 0 0 1 - 5 1 6 0 6 6 



*z:fc*Mf** r^^av-hj ©Wi^x*^ 

■fry K ' b » T b **n-X*fcttfc©flWe«^ 

* h*±m*. a***? * ***** ±&<D<m^ * 

[0 0 2 01' 

«*«M. rck*»ZLI 2 2 9 3 • **** 

W 4ntt, tl**«»eGoo.ch Terry*MIP-W* = t* 
WW %-«Bittl. S~E»m^. ZLI 2 2 9 3«^1^ 
2 ffl«/MBtt. 3 S5nm«)UVS««n-»2. 1 1 «m33W4 . 7 1 
„ m ( 3 8 5 n m «. n«m««. 97 *m> -«?•*. ******* 

titt i o»C -y^xh«iSt*^st>.* 9 0- *fe«2 



ft>&2 0 0 1 - 5 1 6 0 6 6 

[0 0 2 23 

»F7h7H caSBBK*^ WO 9 5/2:7 9 2 . 0fcC**nw 

ywh^lli («MO «3fefttt. «*«US-A- 3 6^989 

7 (Wa c h t e 1 ) KEttSnw* ftuM^lx-Mi. B-J®*^ 

. itmttm^zfzmytTJiimm.^&y * fc^*.u< * 

frtf 3 8 5 n-m©«fi©fiU VStefl^*#t^*- c Y » 3 ? * ~ * ~ 

ytcDXBZftte, m 1 l^lN:^ 5 0° tf^t^/J^VvtM Fn-^Z 5* 

[0 0 2 31 

-t/fc 2 3 a tl^ Wi^Iiit ^^l-W^ c ^ ^ Ti ( ^ 

[0 0 2 43 

^Stftx^v ^ a^*ntfcO> UVj»i.(feJ:OTr»IBJh) 

-t^omm^tm i hohai* <**j*^fl*> ^ uv«»4 o 

5 nm©*>y (5 0%) itiiU i©^®aUi©Rr^±a^^^^ 



(12) «3|2 0 0 1- 5 1 6 0 B6 

(5 0%) £4 0 5 nmTftt*<» 3 9 5 nm 
gHtft3t* 3 8 5 nm±l OnmKtS^W**- 

[0 0 2 5] 

tt;^tl^i^UfcUVA^2 5 a RGBf»b« ( 

>4 2 0 nmMi©»MU ^ ^^mcM^A, 

[0 0 2 6] 

tfmmm-c^ bef7^ o 3 u p c t/ 

GB 9 8/0 1 2 0 3 rSi^tl^W 2 ©il#X^7 ^f^tf ^ 

ft-t&yt&tz < «fc o i-ii^-e^ ^>o 

[0 0 2 7] 



( ]3 ) #^2 0 0 1 - 5 1 6 0 6 6 

[013 
[02] 

.roil 

[05] 



mm 001- 



5 16 0 6 6 



[HI] 



BEF II90/5O7«S 
2.5t ■ 




BEF 1190/50 
— £M BEF H90/5O 





(%) 



(18) 



#312 0 0 1 — 



5] 




(19 ) 43*2 0 0 1 - 5 1 6 0 6 6 

cm&tjEW m^mts^m 3 4 gmjEommjm&m 

IM&Bl ¥/&l 1 4B (2 0 0 0. 2. 1 4) 

m>m 1 1 (DXjjytzmmirz> & *> nt^mm^ c 1 ) 

n ^-.^X (11) -TV X7'M^.^t, ^Hjfftf) 

rai*3E 2 1 7 -ot>? c 9 ) ^isff ©m^t^^^ft < t & i 
[ft #^ 3 ] s§«#x *\ 2 o m%M<om s^rr 2 i-ieie - 

[ft 4 ] §§m#X ? v ? 1 mm^Sf U £ 

MB® 6 1 *s^uxTf* zw&m 1 * & 5 

ii;:|3i07'^7'l/^. 

mass 8 1 7 4*9 o) tfc&s* (7) t^mmmmmtcDm 



(20) ^2 0 0 1 - 5 1 6 0 5 6 

mxmn &jimmi>\ mam**?* b^**>^^ T 

i ^ & i o ©^-f n^-^i2m©^ Wo 
i i r»f^^ w « _ 

■^^«?tt^^^*'^ ^^ W ^ **** 



C 



( 



(21) 



#^2 001- 516066 



INTERNATIONAL SEARCH REPORT 


kt* . lecuiApEfl cation Kb .. 




PCT/GB 98/02413 


A. CUSSFICATIOM OF SUBJECT MATTER 




IPC 6 G02F1/1335 





Acooidh3 to hteincUcnal Potent Classrficzltnn (IPC) or to n*tiomi ctacsiffcgtlon and IPO, 

a FtElQg SEARCHED ._ . . • 

Minimum docnmsntatba searched (daaaHlcaibn wystam Wlowod byobociTicatfarr «y(ntwte> 

IPC 6 G02F 

DocumdftJafcn searched other than rrinlmumdocuTneftfaOart to ibe extent that »w*idoct*nitrtea3o6rieHKtod In ihofioidceeardted 



Etettioioc *to base consulted Owing ths miomationai saandi (ranw ef aata base and, wtere prececal, search terms u»el) 



Category- 


OtaSSm Of dbcumsnl. w*h kwfcatian, «tftert appropriah* <d the reto«*tf peeaage* 


Relevant to ctofm No. 


Y 


WO 95 27920 A (CROSSLAND WILLAM ALDEN 
•MXCH ALAN C0LIH (GB); THOMAS JOHN (G8)) 
19 October 1995 

see page 12, line 28 - page 13, Una 8 
see page 15, Tine 30 - page 16> line 3; 
figure 7 


1-9,11. 
12,14,16 


Y 


CROSSLAND W A ET AL: "33.1: INVITED 
PAPER: PHOTOLUMINE SCENT LCDS (PL-LC0S) 
USING PHOSPHORS" 

1997 SID INTERNATIONAL SYMPOSIUM DIGEST OF 
TECHNICAL PAPERS, BOSTON , KAY 13 - IS, 
1997, 

no. VOL. 28, 13 Hay 1997, pages 837-840, 
XP000722821 

SOCIETY FOR INFORMATION DISPLAY 
see the whole document 

-/— 


1,16 



Puttier docunonU are 8scod in tfvo cocrlWiHton of bo* 



HI 



Pa»«nl famfy rnerrtwra an? listed (n amac, 



' Spatial categories ol dcod tkxrurn«mtc : 

"AT docuawnt defining tra gareral stated to art wfjch b not 

coreklwBd to be ct particular raiovanco 
E" ear&er document bu pubfetod on or after the ttrematiomi 



V document which rasa/ tvonv darfXe on priority dalm{e) or 
"which k cfiod to eeufelbh too pubtltartwndaV* ol eirtolha-r 
cfhrtton or othor apeofaj reawn {a* apaeffied) 
XX* document referring to an oral diecfaftunx usa, <w.HiVUon or 
Other moans 



*T* UUr ctoounwit pUJ'urf^d o««r #*r interna* wnal «ino date 
or priority d»t* and not tn contlcnaththe appOcadpn bU 
ctwi X) uraofBund the pmcJp*e Of theory uKfeffrfna H» 
awnVoo 

•X" docwrort of p«rttouter relevance; the cfalrted Invention 
e«wio*becora»ld**»dn«nrai or cannot ba constterod to 
fnvolvo tovawf^B step trnon tfwa docutnant t« taKen efona 

*Y" do cumont of particular ralavaneec the cfedrtfrd Invandan 

cannot bo oormsciowi to tivo^an Errwnthr* etep Tfhan fia 
dcxpymard ««: rxxnbtnad wflh on* or mow o«n*r ouch docu- 
rnanhv *tch im U mtloo being obvious to a pareon rtflad . 
tn too Qit» 



Data of ihe actual completion ef thefmsmaflonal taoich 

11 November 1998 


Oat* ol rna«ngcr the mtemeforwl aaan^i report 

24/11/199B 


Name and rnallng address of Ih* ISA 

European Patent Offloa. P.a. 5818 Patanilaan 2 

T6L (+31-7U) 340-2040* Tx. St 551 epo rrt, 
Fax t+31-7D) 340-3018 


AUhariavdalrieer 

Lerbt Tiger, K 



Fonn PCI7JSX««0 pet 



*e0tJdyl»2> 



page 1 of 2 



(22) 



n%kZ 0 0 1 - 5 1 6 0 6 6 



INTERNATIONAL SEARCH REPORT 



tnt ' Hon* Application Na 

PCT/GP 9S/0Z4I3 



C.(CQrtfcuatJon) DOCUtllEHTS CONSIDERED TO BE. R£l£V&MT 



Cateo«y* 



p9l»vanv«> calm no- 



US 4 S22 144 A (VRXENS LEENDERT.) 

18 April 1989 

cited 1n the application 

see column 2. line 10 - column 2 y line 22 

see column 3, line 60 - column 5, line 37; 
figures 2-4 



13,15 



1-9,11* 
12,14, 16 



page 2 of 2 



(23) 



4^2 0 0 1 - 5 1 6 0 6 6 



INTERNATIONAL SEARCH REPORT 

tofcxinaHon on patent family members 



Patent document 
cSerf in search report 



tn\ tonal Appf catfcrk N» 

PCT/GB 98/02413 



pywrcaaon 
data. 



Patent farrily 



Publication 



WO 9527920 



19-10-1995 



US 4822144 



18-04-1989 



All 
BR 
CA 
EP 
GB 
IL 
JP 
ZA 



2112195 
9507295 
2187156 
0755532 
2301928 
113286 
9511588 
9502852 



AU 8293187 A 

CM 1014360 B 

0E 3784660 A 

EP 0272760 A 

JP- 2032776 C 

JP 7069541 B 

JP 63172120 A 



30-10-1995 
30-09-1997 
19-10-1995 
29-01-1997 
18-12-1996 
08-02-1998 
18-11-1997 
04-01-1996 



30- 06-1988 
16-10-1991 
15-04-1993 
29-05-1988 
19-03^-1996 

31- 07-1995 
15-07-1988 



Fecm PCrrSA&tO fenh wwq (JuV i£»2i 



(24) 



#^2 0 0 1 - 5 1 6 0 6 6 



-7 a V h-^— *J(D$i% 



3 3 6 
3 4 9 



FF 

G 0 9 F 9/00 
9/30 



(51) Int. CI. 7 

GO 9 F 9/00 : 
9/30 

(81)fg^H . 1 



E P (AT, BE, CH, CY. 



3, 3 6 A 
3 4 9 Z 



DE, DK, BS, F.I, FR. GB. GR. I.E. I 
T, LU. MC, NL, PT, SE), O A (B F , BJ 
, CF. CG, CI, CM, GA, GN, ,GW, ML, 
MR. NE. SN. TD, TG). AP(GH. GM, K 
E. LS, MW. SD, SZ, UG, ZW). BA(AM 
, AZ, BY, KG, KZ. MD. RU, TJ;. TM) 
, AL. AM. AT. AU, AZ. B A. B B. B G, 
BR. BY. CA. CH. CN. CU. CZ. DE. D 
K. EE. BS, FI. GB. GE. GH, HU, IL 
, I S. JP. KE. KG, KP, KR, KZ, LC. 
LK. LR. LS. LT. LU. LV. MD, MG. M 
K, MN, MW, MX. NO. NZ, PL. PT, RO 
RU. SD. SE. SG. SI. SK. SL. TJ. 
TM, TR. TT. UA. UG. US. UZ. VN. Y 
U, ZW 

4 . 5V . -t?>y K ■ a— K> -f x ) 

jx— y -Y - 3— h • 4 



20 • 2 • • ^-a^ 

;i/ - I/-f V • 5 



-.x.A-23- 5 - ^ - KS/SV 
— F • 47 

F ?-A(##) 2H048 GA04 GA19 GA24 GA33 GA61 



2H091 FA01Z FA21X FA41Z FA42Z 
LA17 

5C094 AA06 AA09 BA43 CA19 CA24 
EB02 ED01 

5G435 AA00 AA02 BB12 BB15 EE26 
EE33 FF05 GG01 GG03 GG11 
GG16 GG23 HH06 HH16 



